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(54) PRODUCTION OF ANTISTATIC WATER-REPELLENT KNITTED FABRIC 

(57)Abstract: 

PURPOSE: To obtain antistatic water-repellent knitted fabric having excellent appearance 
and improved water-repellent performance. 

CONSTITUTION: Yarn (yarn A in short) comprising non-conductive synthetic yarn having <5 
denier fineness and <15% shrinkage percentage in hot water is prepared. On the other hand, 
yarn comprising electrically-conductive yarn (yarn B in short) having <15 denier fineness and 
<10% shrinkage percentage in hot water is prepared. Both the yarns are used and knitted by 
plaiting knitting in such a way that the yarn A is positioned on the surface side and the yarn B 
is placed on the back side. In the knitting, the weight ratio of the yarn A is 60.0-99. 8wt.% and 
that of the yarn B is 0.2-40.0wt.%. The prepared knitted fabric, for example, is dyed and 
processed and provided with a water repellent. Since gray or black electrically-conductive 
yarn is arranged inside the yarn A, appearance on the surface of the prepared knitted fabric is 
hardly damaged and the surface of the knitted fabric is uniformly provided with the water 
repellent. The knitted yarn can be semipermanently provided with antistatic properties. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the antielectricity 
characteristic hydrofuge knitting fabric which has a good antielectricity characteristic and good water 
repellence simultaneously especially about the manufacture method of the antielectricity characteristic 
hydrofuge knitting fabric which can be suitably used as the object for garments, or an object for 
garments materials. 
[0002] 

[Description of the Prior Art] The electrostatic disagreeable damage by friction between fiber tends to 
produce the knitting fabric by which the volume on ** was carried out using the synthetic fiber. For this 
reason, the method of giving an antistatic agent at the time of dyeing and finishing of knitting fabric is 
used regularly. However, if the antistatic effect by this method is not eternal, the degradation is caused 
and about 30 repeat wash is generally repeatedly carried out by wash, the antistatic agent adhering to 
fiber will be omitted, and the antistatic effect will disappear. On the other hand, in order to give water 
repellence to the knitting fabric using the synthetic fiber, giving water repellents, such as a fluorine 
system and a silicone system, to knitting fabric, and carrying out dryness heat treatment like the last 
fitter in a dyeing-and-finishing process, generally, is performed. 

[0003] Thus, generally the antistatic finish and water repellent finishing of the so-called post-processing 
article which are performed at a dyeing-and-finishing process usually being independently performed 
respectively according to the purpose, performing both simultaneously, and making antistatic nature 
(antielectricity characteristic) and water repellence have simulataneously is not performed. This is 
because this hygroscopicity will fall if the hygroscopicity on the front face of knitting fabric must be 
good and performs water repellent finishing, in order to heighten the effect of antistatic nature. The 
knitting fabric which made an antielectricity characteristic and water repellence have simulataneously 
has come [ namely, ] to be put in practical use by using an antistatic agent and a water repellent. 
[0004] For this reason, without using an antistatic agent, conductive fiber is used and the method of 
giving a water repellent to the knitting fabric which carried out little mixing of this at a dyeing-and- 
finishing process is proposed. According to this method, it is thought that the knitting fabric which has 
simulataneously a highly efficient antielectricity characteristic and highly efficient water repellence is 
obtained. It is because it is not called defluxion of the antistatic agent by repeat wash and a highly 
efficient antielectricity characteristic can be demonstrated, since it replaces with an antistatic agent and 
conductive fiber is used. Moreover, it is because a good antielectricity characteristic is demonstrated 
regardless of the character on the front face of knitting fabric even if a knitting fabric front face is water 
repellence, since conductive fiber is used. 

[0005] However, gray or since it was coloring black, when conductive fiber generally scoured the 
carbon particle and the carbon black particle in fiber, and it interwove with other fiber or they carried 
out the volume on intersection to other lines of thread, the pattern of the shape of **** and a ** tone 
appeared in knitting fabric by own coloring of conductive fiber, and it had the fault of spoiling 
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appearance. Moreover, it might be said that it tends to drop out even if adhesion of the water repellent to 
conductive fiber cannot adhere easily or adheres compared with adhesion of the water repellent to other 
general synthetic fibers. Therefore, the water repellence on the front face of knitting fabric became 
uneven, and there was also a fault of having covered the whole and being hard to realize good water 
repellence. Furthermore, rather than the synthetic fiber generally used, since the fineness of conductive 
fiber was ******, when it interwove with the synthetic fiber or the volume on intersection was carried 
out to the synthetic-fiber line of thread, it also had the fault that the hand of the knitting fabric obtained 
fell. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, by using for this invention the line of thread which 
consists of a non-conducting synthetic fiber currently generally used, and the line of thread which 
consists of conductive fiber, and composing knitting fabric by the volume on **** While preventing 
that make it the line of thread which consists of conductive fiber located inside a stitch, prevent and have 
that conductive fiber is exposed to a knitting fabric front face, and appearance is spoiled by coloring of 
conductive fiber While preventing the adhesive fall of the water repellent in a knitting fabric front face 
and preventing the fall of the hand on the front face of knitting fabric further, the knitting fabric which 
has simulataneously a highly efficient water-repellent and highly efficient antielectricity characteristic 
will be offered. 
[0007] 

[Means for Solving the Problem] That is, this invention is a line of thread (it is hereafter called "A line 
of thread".) which fineness is less than 5 deniers, and a hot water contraction becomes from 15% or less 
of non-conducting synthetic fiber. The line of thread which a hot water contraction becomes [ fineness ] 
from 10% or less of conductive fiber by less than 15 deniers (it is hereafter called "B line of thread".) 
Use, and make it A line of thread located in a side front, and it is made to make it B line of thread 
located in a background by the volume on ****. And the weight rate of A line of thread is related with 
the manufacture method of the antielectricity characteristic hydrofuge knitting fabric characterized by 
carrying out and giving a water repellent to the obtained knitting fabric the volume on **, as the weight 
rate of B line of thread becomes 0.2 - 40.0 % of the weight at 60.0 - 99.8 % of the weight. 
[0008] A line of thread used by this invention is a line of thread which a hot water contraction becomes 
from 15% or less of non-conducting synthetic fiber with the fineness of less than 5 deniers. As a non- 
conducting synthetic fiber, the polyester fiber and polyamide fiber which are generally used, a 
polyolefin fiber, poly bitter taste RIRONITORU fiber, etc. are conventionally used for garments. That 
is, the non-conducting synthetic fiber said by this invention does not pass to what is used in order to 
distinguish from the conductive fiber which is another fiber, but it means the thing of the synthetic fiber 
regularly used as an object for garments etc. from the former. Moreover, as a line of thread, a 
multifilament line of thread, a spinning line of thread, etc. are used. Although a well-known gestalt is 
conventionally used especially as a gestalt of a multifilament line of thread, the false-twist processing 
line of thread by which false-twist processing was carried out, a knitting DE knitting processing line of 
thread, an air processing processing line of thread, etc. are used, for example. 
[0009] In this invention, the fineness of a non-conducting synthetic fiber is less than 5 deniers. If 
fineness exceeds 5 deniers, the hand of the obtained knitting fabric serves as rough **, and is not 
desirable. Moreover, the hot water contraction of a non-conducting synthetic fiber is 15% or less. Since 
knitting fabric causes high contraction since it is put on the bottom of an elevated temperature, and a 
wrinkle occurs on a knitting fabric front face or it is hard coming to obtain the thing of a desired 
property in giving dyeing and finishing etc. to the composed knitting fabric, if a hot water contraction 
exceeds 15%, it is not desirable. Moreover, since there is a possibility that the conductive fiber made to 
be located inside by a hot water contraction becoming large too much compared with conductive fiber 
by the volume on **** may be exposed to a knitting fabric front face when the hot water contraction of 
a non-conducting synthetic fiber exceeds 15%, it is not desirable. Here, the measuring method of a hot 
water contraction is as follows. That is, 1 ** of fiber is fixed, 1/10 (g/d) of preliminary tensions are 
given to the other end, 500mm is measured correctly, and the mark is put on two points. Then, after 
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taking a preliminary tension and being immersed for 30 minutes into a boiling water, it takes out, water 
is lightly cut with a blotting paper or cloth, and it air-dries in the level state. Then, a preliminary tension 
is hung again and length 1mm for the two aforementioned points is planned. 1mm of a more than is 
measured 10 times each, and a contraction is computed by formula [(500-1 )/500] xlOO, and let the 
average be a hot water contraction (%). 

[0010] As for B line of thread used for this invention, a hot water contraction consists [ fineness ] of 
10% or less of conductive fiber by less than 15 deniers. As conductive fiber, various kinds of well- 
known things can be used conventionally, for example, a conductive particle is contained in a metal 
fiber, a carbon fiber, the thermoplastic fiber containing a conductive particle, and a core part, and the 
sheath-core type compound thermoplasticity fiber which does not contain a conductive particle can be 
used for the sheath section. Generally the electric resistance value of these conductive fiber is 1x109 or 
less ohm/cm. Also as this B line of thread, a multifilament line of thread, a spinning line of thread, etc. 
are used. Moreover, as a form of a multifilament line of thread, like A line of thread, although a well- 
known form is used conventionally, the false-twist processing line of thread by which false-twist 
processing was carried out, a knitting DE knitting processing line of thread, an air processing processing 
line of thread, etc. are used, for example. 

[001 1] The fineness of conductive fiber is less than 15 deniers. Since the conductive fiber which should 
be located inside will jump out outside or the hand of the obtained knitting fabric will serve as rough ** 
in case it composes of the volume on **** if fineness exceeds 15 deniers, it is not desirable. Moreover, 
the hot water contraction of conductive fiber is 10% or less. Since knitting fabric causes high contraction 
since it is put on the bottom of an elevated temperature, and a wrinkle occurs on a knitting fabric front 
face or it is hard coming to obtain the thing of a desired property in giving dyeing and finishing etc. to 
the composed knitting fabric, if a hot water contraction exceeds 10%, it is not desirable. In addition, the 
measuring method of the hot water contraction of conductive fiber is also the same as the measuring 
method of the hot water contraction of said non-conducting synthetic fiber. 

[0012] Next, it composes of the volume on **** so that A line of thread may serve as a side front and B 
line of thread may serve as a background (inside of the stitch by A line of thread) using said A line of 
thread and B line of thread. By composing of the volume on ****, A line of thread is arranged 
uniformly at a side front, and B line of thread is arranged uniformly at a background. In order to 
compose of the volume on **** concretely, A line of thread and B line of thread are arranged regularly 
separately, and the close angle of the line of thread to the tension and the knitting needle of a line of 
thread is made uniform, and is performed to 2 hole feeder of a knitting machine. The organization of 
mock RODI [ which combined double-sided editing and the plain stitch ], MOKKUMI llano rib, 
MIRANORIBU, double pique, and tuck reversible-as organization edited by ****** is used suitably. In 
addition, as for B line of thread, it is desirable to carry out yarn feeding to a plain-stitch part. 
[0013] The concrete method edited by **** is performed using the feeder shown in drawing 2 . In 
drawin g 2 , 1 and 2 show the yarn feeding line of thread, and alpha and beta show the yarn feeding hole. 
What is necessary is to use B line of thread inside the front face of knitting fabric, to use B line of thread 
for a ****** case 1, to carry out yarn feeding to the yarn feeding hole beta, to use A line of thread for 2, 
and just to carry out yarn feeding to the yarn feeding hole alpha. Moreover, what is necessary is to use B 
line of thread inside the rear face of knitting fabric, to use A line of thread for a ****** case 1, to carry 
out yarn feeding to the yarn feeding hole beta, to use B line of thread for 2, and just to carry out yarn 
feeding to the yarn feeding hole alpha. Moreover, as an organization edited by ** edited by ****, the 
organization which showed drawing 1 is employable, for example. Drawing 1 expresses a stitch 
typically and a real line part is [ the dashed line section ] B line of thread in A line of thread. Among 
drawin g 1 , the volume on **** is used for 2F and 7F, and yarn feeding of the B line of thread is carried 
out. 

[0014] Since A line of thread becomes reversal arises and is hard to be arranged at a side front uniformly 
when A line of thread and B line of thread are only lengthened, are arranged and are composed, without 
composing of the volume on **** like this invention, it is not desirable. Moreover, although using it for 
the portion which is tubercular in the front reverse side of knitting fabric by the volume on both tucks, 
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using B line of thread independently, and adopting how B line of thread does not appear in the side front 
of knitting fabric by the method of inserting into knitting fabric with the ****** method or an inlaid 
method inside knitting fabric etc. was also considered, as compared with the case where the volume on 
**** is adopted in any case, B line of thread was what is easy to jump out to the side front of knitting 
fabric. That is, where knitting fabric is composed in these cases, B line of thread which B line of thread 
turns into from conductive fiber in knitting fabric when **** rare ****** passes through a dyeing-and- 
finishing process jumps out on a knitting fabric front face. On the other hand, in order that B line of 
thread may not have a junction with knitting fabric in that the joint of B line of thread is only a tuck 
point, and, as for this reason, the remaining sinker loop portion tends to move it in the lump edited by 
the twist at the volume on both tucks, and ****** by the inlaid method, it is because it is easy to move 
B line of thread. On the other hand, if B line of thread is arranged inside the stitch of A line of thread by 
the volume on ****, it will be in the state where B line of thread was covered by A line of thread, and 
will be hard to move B line of thread, and B line of thread will stop easily being able to jump out to the 
side front of knitting fabric. 

[0015] In case knitting fabric is composed by the volume on ****, it is made for A line of thread to 
become 60 - 99.8 % of the weight, and is made, as for the weight rate of both lines of thread, for B line 
of thread to become 0.2 - 40 % of the weight. If the weight rate of A line of thread becomes less than 
60% of the weight, reversal arises in the case of the volume on **** ?or **** arises, and desired knitting 
fabric is hard coming to obtain and is not desirable. If the weight rate of A line of thread exceeds 99.8 % 
of the weight, since a good antielectricity characteristic will no longer be acquired, it is not desirable. On 
the other hand, since the knitting fabric obtained will serve as a gray system and it will be hard coming 
to realize a desired hue when a hand becomes rough ** or adopts what was colored black etc. as 
conductive fiber, since the rigid rate of conductive large fiber becomes high comparatively if the weight 
rate of B line of thread exceeds 40 % of the weight, it is not desirable. Since it becomes impossible to 
give a good antielectricity characteristic when the weight rate of B line of thread becomes less than 0.2% 
of the weight, it is not desirable. 

[0016] In many cases, well-known dyeing and finishing is conventionally given to the knitting fabric 
obtained by the method mentioned above. Since knitting fabric is put on the bottom of an elevated 
temperature in the case of this dyeing and finishing, it contracts. In this invention, since the hot water 
contraction of the non-conducting synthetic fiber which constitutes A line of thread is 15% or less and 
the hot water contraction of the conductive fiber which constitutes B line of thread has become 10% or 
less, it can prevent that B line of thread jumps out on the surface of knitting fabric by contraction of A 
line of thread. Therefore, it sets to this invention, even if it gives dyeing and finishing under an elevated 
temperature, a problem does not arise at all, and even if it heats specially and carries out contraction 
processing, it does not interfere. 

[0017] Moreover, water repellent finishing is performed to knitting fabric. Water repellent finishing may 
be performed simultaneously with dyeing and finishing, when dyeing and finishing, and you may 
perform it separately (for example, after dyeing and finishing). Moreover, when performing contraction 
processing, you may carry out simultaneously with this contraction processing, and may carry out 
separately (for example, after contraction processing). This water repellent finishing is conventionally 
performed using a well-known water repellent. That is, pilus JINYUUMU salt system water repellents, 
such as the silicone system water repellent and steer lamination DOMECHIRUPIRIJINYUUMU 
chloride which made the principal component the fluorine system water repellent and 
dimethylpolysiloxane which made a polytetrafluoroethylene, perfluoro-octyl acrylate, etc. the principal 
component, methyl hydroxy SHIROSAN, etc., and octadecyl oxymethyl PIRIJINYUUMU chloride, an 
ethylene urea system water repellent, etc. can be used. If the fluorine system water repellent which made 
a polytetrafluoroethylene, perfluoro-octyl acrylate, etc. the principal component especially is used also 
in this, since good water repellence will be acquired, it is desirable. 

[0018] Water repellent finishing is performed by giving the solvent solution made to distribute or 
dissolve a water repellent in solvents, such as solution which distributed or dissolved the water repellent 
in water, or a perchloroethylene, generally to knitting fabric. It is desirable to use the good thing of 
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permeability to a non-conducting synthetic fiber or conductive fiber as this solution and solvent solution. 
When solution is used especially, it is desirable to add in solution the penetrating agent to which water 
repellence, such as isopropyl alcohol, is not reduced. As a method of giving solution and a solvent 
solution, the known padding method, known dip coating, etc. are employable. When the padding method 
is adopted, in order to improve osmosis of the water repellent in solution or a solvent solution, it is 
desirable to carry out by methods, such as 2 nips and 2 DIP. The coating weight of the water repellent to 
knitting fabric has about 0.5-10 desirable % of the weight to a knitting fabric weight. The coating 
weight of a water repellent serves as the inclination for good water repellence to be hard to be acquired, 
at 0.5 or less % of the weight. On the contrary, it becomes [ water-repellent improvement will be in a 
saturation state, and / cannot desire the further water-repellent improvement but / a water repellent ] 
useless and is uneconomical even if the coating weight of a water repellent exceeds 10 % of the weight. 
[0019] The knitting fabric which has simulataneously a highly efficient water-repellent and highly 
efficient antielectricity characteristic as mentioned above can be obtained. Hereafter, based on an 
example, it explains still in detail. 
[Example] 

As an example A line of thread, the false-twist processing line of thread of 75 deniers of polyester 
multifilaments and 36 filament was prepared. The fineness of the single-yarn filament which constitutes 
this multifilament was 2.0 deniers, and the hot water contraction was 6%. 25 deniers of multifilaments 
and 2 filament which consists of a conductive sheath-core type bicomponent fiber which consists of a 
core part explained below and the sheath section as a B line of thread was prepared. The fineness of the 
single-yarn filament which constitutes this multifilament was 12.5 deniers, and the hot water contraction 
was 8%. It comes uniformly to mix the particle 65 weight section with a particle size of 0.2micro which 
coated the titanium-dioxide particle with the tin of specific resistance 5 ohm-cm, and intrinsic viscosity 
0.87 and the polybutylene-terephthalate 35 weight section of 235 degrees C of melting points, and the 
core part of a conductive sheath-core type bicomponent fiber is constituted. On the other hand, in the 
copolymer of the intrinsic viscosity 0.71 to which it comes to carry out copolymerization of the ethylene 
terephthalate 1 weight section and the ethylene isophthalate 9 weight section, 231 degrees C of melting 
points, and 65 degrees C of glass transition points, the sheath section of a conductive sheath-core type 
bicomponent fiber made the titanium-dioxide pigment contain 7.5% of the weight, and is constituted. 
[0020] Yarn feeding was carried out using aforementioned A line of thread and aforementioned B line of 
thread by the yarn feeding method which is ****** shown in drawing 1 , and is shown below, and 
knitting fabric was composed. That is, yarn feeding only of the A line of thread was carried out to IF, 
3F, 4F, 5F, 6F, 8F, 9F, and 10F. On the other hand, by the feeder which shows A line of thread and B 
line of thread to drawing 2 , A line of thread was used for 1, yarn feeding was carried out to the yarn 
feeding hole beta, B line of thread was used for 2, and yarn feeding was carried out to 2F and 7F in the 
yarn feeding hole alpha. Knitting fabric was composed of the yarn feeding method like a not less by the 
volume on ****. The above organization is double-knit machine LPJ-H made from the Fukuhara energy 
machine. Type is used and it is furnace diameter 33" and gage 28G. It composed. In this case, the 
physical relationship of B line of thread in knitting fabric serves as the inside of A line-of-thread stitch 
of the background of knitting fabric, and since yarn feeding is carried out to the pan 2F and 7F, it serves 
as uniform arrangement of the shape of a child of a deer. In addition, A line of thread was 95 % of the 
weight, and B line of thread of the weight ratio in the knitting fabric of A line of thread and B line of 
thread was 5 % of the weight. 

[0021] Thus, the obtained knitting fabric was dyed by the dyeing-and-finishing method used regularly, 
and water repellent finishing was performed by the following methods after rinsing and dryness. That is, 
it was immersed in the water bath of Asahi guard AG710 (Asahi glass incorporated company make, 
fluorine system water repellent) 60 g/1 and isopropyl alcohol 50 g/1, and by 2 nips and the 2 dipping 
method, to the fiber weight, the Asahi guard AG710 was given 2% of the weight, and it dried. The 
obtained antielectricity characteristic hydrofuge knitting fabric was eyes 450 g/m by width of 160cm. 
Moreover, as shown in Table 1, this antielectricity characteristic hydrofuge knitting fabric has the 
outstanding antielectricity characteristic, and was rich in water repellence. 
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[0022] It replaced with A line of thread and B line of thread, and except having carried out yarn feeding 
of the false-twist processing line of thread of 100 deniers of polyester multifilaments, and 36 filament by 
the usual method, knitting fabric was composed to 2F and 7F which carried out **** yarn feeding of A 
line of thread and the B line of thread in the example example of comparison by the same method as an 
example, and dyeing and finishing and water repellent finishing were performed to them. The obtained 
water-repellent knitting fabric was 450g [/m ] eyes by width of 160cm. Although they were 
approximated with the antielectricity characteristic hydrofuge knitting fabric concerning an example, the 
hand of water-repellent knitting fabric and water repellence were a thing inferior to an antielectricity 
characteristic as they were shown in Table 1 . 
[0023] 

[Table 1] 
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[0024] The evaluation method of each item in Table 1, the measuring method, etc. are as follows. 

1) The amount of electrification charges : the amount of electrification charges was measured by the 
tumbler method (JIS T-81 18). That is, after supplying the sample to the tumbler dryer which stuck the 
cheesecloth for friction all over the inside and operating for 60 degree-Cx 15 minutes, the glove made 
from polyethylene was worn on the finger, the sample was taken out, it supplied to the Faraday cylinder, 
and the potential of a Faraday cylinder was measured. The amount of electrification charges was 
computed by the following formula from this potential. That is, it is amount of electrification charges 
(coulomb) =[capacitor capacity (farad)] x [potential (bolt)]. And the amount of electrification charges 
was ranked as three stages, and it considered as O, O, and x at order with few amounts of electrification 
charges. 

2) Surface-leakage resistance : surface-leakage resistance grasped the ends of the length direction of a 
strip-of-paper-like sample by the electrode (a grasping interval is 1.5cm), and asked for surface-leakage 
resistance by the following formula. That is, they are surface-leakage resistance = measurement 
current. However, measurement voltage was set to 500V in principle. And the value of surface-leakage 
resistance was ranked as three stages, and it considered as O, O, and x at order with little surface- 
leakage resistance. 

3) Ash test : an ash test brings a sample close on 4.5cm of the ashes of tobacco, after rubbing the 
cheesecloth for friction, and a sample strongly ten round trips. And ashy coating weight was ranked as 
three stages, and it considered as O, O, and x at order with little coating weight. 

4) HL:HL expresses the number of times of wash, and they are the sample which performed one hot 
water rinsing further and carried out gas conditioning after dryness after washing a sample [ HL-0 ] 
without wash, and HL-5 5 times by the JTSL-0217 103 method, and the sample after HL-50 wash 50 
times wash and HL-100 100 times similarly. 

5) A water-repellent performance : a water-repellent performance is the value measured according to the 
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spray method (JIS L-1018). 
[0025] 

[Effect of the Invention] The antielectricity characteristic hydrofuge knitting fabric obtained by the 
method concerning this invention explained above Since you make it the stitch of B line of thread which 
consists of conductive fiber located inside the stitch of A line of thread which consists of a non- 
conducting synthetic fiber currently generally used and it is made to appear a uniform feeling of a front 
face, It seems to consist of A lines of thread which the whole knitting fabric becomes from the non- 
conducting synthetic fiber currently generally used, the gray or the black fault which the conductive 
fiber which constitutes B line of thread has is compensated, and the effect that it can prevent that the 
appearance of knitting fabric is spoiled is done so. When knitting fabric is especially dyed and finished 
to a light color system hue, the gray or black which conductive fiber has cannot appear easily in a front 
face, and does so the effect that the appearance of knitting fabric is hard to be spoiled. 
[0026] Moreover, in order to locate the stitch of A line of thread in a side front, and for the method 
concerning this invention to give a water repellent to the knitting fabric in which B line of thread is 
made to be located by the inside of this stitch and to perform water repellent finishing, a water repellent 
tends to adhere uniformly on the surface of knitting fabric, and the effect that knitting fabric with surface 
homogeneous water repellence can be obtained is done so. It is because a water repellent adheres to A 
line of thread which forms the knitting fabric front face uniformly even if it is the case where B line of 
thread to which a water repellent cannot adhere easily is used, since A line of thread is uniformly 
exposed, without B line of thread being hardly exposed on the surface of knitting fabric. Moreover, 
since A line of thread is uniformly exposed, without B line of thread being hardly exposed to a knitting 
fabric front face even if it is the case where bad B line of thread of a hand is used, it can prevent that the 
hand on the front face of knitting fabric falls. 

[0027] Therefore, according to this invention, the semipermanent antielectricity characteristic by 
conductive fiber and surface water repellence have simultaneously the good water repellence of being 
homogeneously highly efficient, and the effect that the good antielectricity characteristic hydrofuge 
knitting fabric of a hand can be obtained is done so. Therefore, if the antielectricity characteristic 
hydrofuge knitting fabric obtained by the method concerning this invention is used as a sheet for old 
men etc., leakage prevention of urine and prevention of static electricity frequently generated in a dry 
period can be aimed at, and it can be used suitably. 



[Translation done.] 
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TI Prepn. of knitted fabric having water repellency and antistaticity - by 

knitting fabric composed of yarn made from conductive and non-conductive 
synthetic fibres and adding water repellent. 

DC F04 

PA (NIRA) UNITIKA LTD 
CYC 1 

PI JP 07166470 A 19950627 (199534) * 6p D06M015-00 <-- 

ADT JP 07166470 A JP 1993-341639 19931210 

PRAI JP 1993-341639 19931210 

IC ICM D06M015-00 
ICS D04B001-14 

AB JP 07166470 A UPAB: 19950904 

Prepn. of (F) a knitted fabric comprising knitting (Fl) a fabric composed 
of (Fll) a specified yarn in right side surface of (Fl) and (F12) another 
specified yarn in back surface of (Fl) by means of a plating stitch and 
adding (F2) a water-repelling agent onto the knitted fabric (Fll). Yarn is 
made of 60.0-99.8 wt.% non-conductive synthetic fibre having shrinkage in 
boiling water of greater than 15% and fineness of 5 denier and (F12) yarn 
is made of 0.2-40.0 wt.% conductive synthetic fibre of shrinkage in 
boiling water of less than 10% and fineness of greater than 5 denier. 
USE - The fabric is useful for making clothes. 

ADVANTAGE - The fabric has improved and durable water repellency and 
antistaticity simultaneously, and has good appearance too, driven from 
covering the black or grey conductive synthetic fibre in back of the 
knitted fabric. 
Dwg.0/2 

FS CPI 

FA AB 

MC CPI: F02-B02; F02-B03; F03-C02A; F03-C05; F04-C 
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(57) mm 

&j i«-5o ) So -2f. WflE^lST 5 ^-;!* 

OUT, tb^^j tfp. ) 

A#*©fi*M£tt60. 0~99. B&&©M* 
SRI-S-ttO. 2~40.0fi*% 5 KT£. £©?#£>n 

fcWftic. «*tt»fiiin:-r*i:#fc, »*JW*ft-^r 

*©rt«K:iBll*b«>6tlTV»*e!)T. WStlSHtlfc^ 
ffl®*V»Wllfc*>nfc:<<, JB*at»36iBI^Jllc(*# 

an*. st«i:i5*M«&stttfe# 
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fcU J.OA&&©fifi#J-&a*60. 0~99. 8Sfi%TB* 
&©fifi#J-&j5*0. 2—40. mm%tt£Z><i:?\ZLT^m 

f|ifl«±S?*iBife©S!!i&3<ffi. 
[0 0 0 1] 

swc«*©«i»#i£K:H-rs'b©T*s. 

[0 0 0 2] 

[«£*©&«] £j*irasfflv>TaMisnfc«itt. as 

«koT-*©ttABffiTS*&U 3008*01*0 jSUJHB 
U ^©^mBSlL#l*«tB^T3o -&fiRiSt*iS:ffi 

«©»*SHHHlfcKft#U Kj»«daar*^i:3Wfto 

[0003] h©j;3k:, sftejnnaTfftoti*. n 
— !SMk:»atft>nTv»a:v». inn ^ttWjttto^* 

[0 0 0 4] i©fc»e», =HMtH»jW«*ttffl1i"**K, Wt 

*ftcintf, «tt«©iH*tti»*ttfc*0Mrr<&» 

*TW*ttlWt*«fflL/TV»afc*, ifcSOigLifejItCcfc 
W&&iB©tttt£ttftHffiiC. fiP%ttJfe&iB 



[0 0 0 5] ©ttttfiiiMitt. — 

fc. #*ttmtfc»-r*»*«i©#*tt, te©-fig©^ 

fc. tKoT, fi**iB©»*tta^-K:&?>. 

fco Hie #«ttffiH©iiEan. -»icfflv»sna-&i« 

©a^ttT-r-stv^^jftfeft-afc. 

[0 0 0 6] 

g©ft#J L«6, #«ttttlfe#*flil!!&iBlcatti-r 

SOSHiJkU t>t3TW*ttWt©*6fc:«toT^MI«« 

M©tt*tt©ffiTfcB±U Hfc««i«®©a£©teT 
SWikbfctfS. fflttflg©»*tt&tfffittflg©fH«1££ 
flf#f*»ttltll«LJ;5t^5'b©T**. 
[0 0 0 7] 

[Hua**str*fc«)©*a:] m&& 

55 f =-;P*SllTB.t>JI»*«l»*35« 1 5 X£TF©#**tt 

£/8<^ ^*8gC£oTAifc^£SffiiJKffi«-tt-L#K B 
«-&**60. 0~99. 8aftXTBAft©aaM#^0. 2~40. 

[0 0 0 8] *38MTav»*A*fttt. ^5^--^ 

**tT?r»*iRtt*a«i 5%^T©*^«tt^88*ict 0 & 

«M6i^3©tt» t)5-^©li*tt-e*^^«tt^tiK 
»jr*fc»icav»6nTv»*'b©ic'r* , r. 
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nft. 

[0 0 0 9] *»Wfc*V»T. #««14£/£i!««i©8S« 

&. #««tt-&jaawt©j**iR***«i5x*iaA*i:. 
#*tt«ifc Jt^Tr»*ji5ai***^c* < ft o -r ar, as* 

aMfcBULT<«an39**ft&«>. *f*L<fcv>. £ 

5. <ii8i(Z>-.i.£B5tU fl&*fcl/10(g/d)«>*Jffl«£ 
jEb<50(tam*W-oT2jftt:ff*#W*. 

ar*. Ht«niiifa*»WTiwflS2jftiBiofis 

lmm£0ft,, 6t±<0 1 mm©Jl!l5£*=&10lHlff ^LTit 
C (500- 1 ) /500] xiOOT<KI»£#aiU fO^P 

[ooio] ttmtzmK&Bfa&a* m&^\^-- 

»«ttaft?S^#T*J»*Iffleaa. £&£««1£B 

#ft©#BiLTtt, A**tBl*fc, f£3H^lCD«ffi 

ft, =-;h-f hjnx**, xT-s&Sflnx&ft 
[ooii] aattaaoaBttisf^-^jiuiT* 

ft. «m&*»l57 f =-;i'«iB*.fti. JS*»T«rifr«IR 
K. rt«fcffiBT^*»*«HTOtf*«E»tfajL;fc 

*ftntt#snfca«!©a^3Wft«ift*&». a? 

*U<fclr». «*ttaa®a*JRtt*t210%£TF 
Tfcft. a*JKa*#flO%«iB*.ft&, aSStlfcjgife 
fcafeinxasifrra^fctt. ifiSfiTfcB*»n«fcaa 
fcaifciRlBSfiEU ««tatliiK:B*»«±Ufc0, £ft 
v»J40fa©ttKO'bo««#t:< <ftftfc£. jfSb<& 
^. ft*, »«tta*©»*iRtt*©aj£#ft'b. fflIB 



<J& fto 

[0 0 12] friz. lWEU&A*fttB*ftttffl^. 
A*fta*a«itt0. BftfttfBB (A*Ak:«t*«S 

&!4ft«t5fc»*aT?««"rft. 8s*iHT«fj£ 

TftditctO. A*fttf«5-fc««fcEfi3ft. B* 

-earitTfttCtt. Btt©2ftl&feQi;:A*&&B*ft£ 
*9Jfflt:«fl!JlEL < E*J U #*0!8a*a«-fc*H- ft 

[0 0 13] a*a<Z)#ltttt£&t*, 0Jx.tf, B 2 fc* 
Lfc»*P£ttfflUTfrteft*. H2fc:fcHT, 1, 2 

fto B*ft£8tfe©&B©rtanB&tr&&lctt. lie 
B***JlV»Tl&*7t/3fc:|&*U 2fcA*£SfflWr 
a*ftaK»*Ttttf«i:v». Sfc, B^ft&IBJteoaffl 
©rt icte. lfcA**SfflHT»*j*/3 

fc»*U 2fcB***fliV»Ta*5tofCl&*-rn«J: 
lr». £&. ^*«10K«iiiai^iLT«. fljt«. Hit 

wLfcaasawa-rsiit^T**. nil bs&r 
SCWc^toi/fc"b©Tr*»), *»«*«A*ft-pfliiB»3ji* 

B*ftT?*ft. Hlf, 2F, 7 Ffc»*a«JBV>TB 

*££#&*bTl^ft. 

[0014] *5swo«i<»*a"paiaE-a:rfc. a&& 

£B**£€*fc9l*JiJ*.TaiSb&«*Ktt. KKSt 
A***W9— fc3HHfcE«3ttK:< <ftft© 
~C\ #SL,<fcH. Sfc. B*ftft*ttfc«V»T, PO* 

rt«Kaatt^tt, »ftv»tt-f>u-f*3StJ:oa*fto 

4>tc:}fA-rft7jffi^trJ:oT, BM*iS*©*ffll:I 
tott£v>#ttfc«ffl"r«::i , b#*&ftftj&«. v>fft© 

»^t>«*afc«IUBb;fc»*fcifc«LT. B#ft«ta« 

m&^nx^^f}^ m&tonxm&mztgizte, mm. 
mm «t o ft ft b *&#ta ttxs (cMtxm lt<s©t 

a&fto iciill W^y^atcJ;0aji*-fc*v>T 
tt. B**Ott^j«tt^y^^fc*W-T, 5^0 ©-»7J- 
^-tTWaatftS^TV^t. -77<>l^'f77it{CJ;ft 
^a*ii*3^Tfc, B**J4a*io*^jS««*<«lvs 
B***»«ift^"rv>c:4:fcJ:«. unKWbT, 

B*ft^*atc«k-=>TA*ftoaaortffl«»cEBsn 

TV^fti, A**fc«toTB*ft3Wit)n&ttai:!te 
K>. B**a*tt*fc<<, B*ft75«Hfe©Sffl'JtCfll^ffi 
Ltr< <ftftCDT*ft„ 

[0 0 15] MSiaoTii^t^lS, M*ft 
©SfflWiJ^-^, A*ft75i60~99. 8&BX£ftftJ:5fc: 



mm**kCfzK>. * u/t out, mmo 

mmm\z< <tz<oit?£.L<tj.\,\ A*&©»ft«ij£# 
99. mm%%m*-2>ii, s»^-s$d«i4^#^n^<^ 

i%*a^t. ttt*nmi£©**c>wtttttit©fti& 

tiffin i LTHfe^ nfc >b © «aua u 

#&ti*«fta«KfeJRifcoT, 0fg©fefB£SI3tbl;: 
<<fc<5fc©, ffSKftK B*ft©Sftt!l£#S0. 2 

fc«6> $?£b<&^. 

[0016] MiBLjfc^ffiTW&ftfcWStett. £•<© 

fiE*&*0©»fitoljW663tt*. £©?fefiiPI© 

&uT\t. A**«fltare«?Mi«tt£j£*tt©ft*« 

*ttWlor»*J0llB*3&«10XetTta:t>TV»*fc», A 
&&©iK*lSfc ioTB fe&#tfl]&©&fi \zMZftiit © £ 

®T * W * SfefeDPH: <£« U T W 6 IBM**£ U fc lr » 

l , £ itiR l -oRmmm b t t> n b^: & v> „ 

CO 0 1 7] »tt!fc »4»*lPX3W(|*n*. ®* 

fc) ff-3T*>J:^. ^©iMcilllintt, fie#&*P©J87k#J 

ftffifflbTfftona. bps. #Uf H77jwnifi/ 
d -> n-tJ- £ bfc -> U 3 - >*»*JW» 

»&na©-r#£UV». 
[0 0 18] ©TKAPXtt. — ttttlc. *fc»**J£fl-« 
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5V y^WTjSiTfT 5 ©**$?£ bV>„ «*fc»r*» 
*#]©#»»«. IliMttJcttbTO. 5~10M%gg 

tt**a*l(«*3S*jB*.Tfc, »*tt©|ftl±;WfcSittfB 

[0 0 19] fiUiOckpKbT. ii5tttg©J97K1t&0^i 
ttie©tt*tt*tttfTS«tt*»SE£#T**©T* 

[19601] 

AMiLT, iJ? 'J XXrJKJPf 7 7 ^ > h 75f - 

-;i//367^7^>ho«a8lni***JPfllbfc. £© 

7^>hSMTS#*7^ 5-*> h©ii«fi 
tt2. Or^TSO. 6 XTTfcofc. B* 

*#«ttK«S*^IMIJ: Dtt* 5* > h 25 

*■&«*©«»»» -^b5 1 ^>^^Jtfitr[5Q • cm 
OlWt*=»ft=l— r-f >;7*bfc&g0. 2M©^65fi 
ftaiJi, H**!iS0. 87&t;«j!^235 < C©#Uy7 c U>T- 
U7^ H35«l»i*a^-Kfi^*nTft:* t>©T 

«i«anTir»*. -77. uratteffistt^mioffifls 

1, »!^231 , CR^7Xe^65 < C©*a^4'^-^ 

[0 0 2 0] WE©AiftfttB**tfflV»T, 

Lfc. BP-fe. IF, 3F, 4F, 5F, 6 F, 8 F, 9 
F, 10FfcA*ft©**»*bfc. — 7j, 2FRi^7F 
»C»4. A**tB***H2K:w , r*&*PK«tO. IK 

i&*^:oKi&*bfc. r±©$o^, ffi&jjmxw>&m\z 

h«LPJ-H M&mK HS33", y-v28G 

bfc. z.(Dm&. anifc«(t«B«ft©{£Bnffi«. s 

«©Xm©AAftflS©AMd:a:0. $5.ic2Fi7F 
i>. A^^B«ft©flttir^(t«fiSlt4KH. A*^ 

[0021] ioiici/THsnftate. gfflsn 

73ffiTiS7KJPI5:igbfc. EP^. TittT^— H AG710 
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(te^^x^^ttsa, ftm&mTkM) 60g/i, -fy 

tt. rt3160cmTB#450g/mTabo^:. £©fi« 
U E.o»*ttfc*A,£"b©T*-3fc. 

[0022] itmm 

7Ffc, A&4kRZtBfe$i\ZKz.T. #U X^fJI'V^ 
7^>M005 ; --;i//367-f 5^>h©<£t?SJ!)P 
X^^am©^jSTf^*bfc^«, Xttttl&Htt© 

#£ftfd§t7kffi®i&«. rtn60cmT@tt450g/m-C&o 
&. »*tt«*©ft£fttf»*tttt. 3*BK«fctt*«* 
tt»MPfti:iE<Hb)fc , b©T*o£j&«, SllCSLtt 

[0 0 2 3] 
[381] 
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i o a 
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HL-50 


9 0 


9 0 






HL-100 


6 5 


8 5 



[0 0 2 4] «l«t>©#«BCDffMBWjS6Rt«iSE*ffi* 

tt, £TF©£*5r)T&-S. 

0^«mWa : ^>^7-« (IIS T-81 

5>©*tt*«H£bfc. E©flMfc**S3fcateJ:-3T#W* 

ffiftSrl^tHbfc. BP*, (*-n» = [3 

>x>t>— mm (yryy^) ] x ] 

#WMJ*©4>fcv>JRfc:. O, O. xtbfc, 
2)StIS}f &}g#i : «ffiif&ffiinfct, *H»tttttt©fiS# 
ffl©WSBfc*«Tffl#b OtWIIIRItil. 5cm) . Sfefclc 
T«lBJiStf^[*5R»fc. EPS, &iiiiia]&&t=M£« 
BE/*ttT**. fib, jBa^«EE«0I'JibT5OOVi 
bfc. ^bT, *ffiW«l^©tt*HSBIfc5 



b, ^®»&J&in:©'>frv>Jiil;:. O, O, xtLft. 

3) 7 y far-* f> : 7r/ar^ Mi, *SU8ffiW£tt 
»satlUOia»<lM»bfctt, *A'n©0<©4. 5cb±C 
KttSiEtJtt*. -tbT, {R©*Mtt*HaPllfc7>* 

ttw-u ttmm<D<in£\,m\z, o, o, xtut. 

4) HL : Htt»c»ERSjgto-r *>©T* 0 , HL-0tt}fej8& 
b©Kfi-, HL-5«IISL-0217 103ftT?5lE]ifeiBbfc», H 

K»ttim£fTr>T«»«. M&b&tm, h«»chl-5o 

«50IUifcffi, HL-100ttl00lllfc«Lfc«©tSttT?a.&. 

5) jg7kttflg : ©TKttfiBte, ^^V-ft (IIS L-1018) tC 
*bTSM5£b/cffl-Cfe2). 

[0 0 2 5] 

d»tlft£!>ft*A*&©flg©|'ifllk:, #ffittiiiiHI«tO 
&*B**©«g*tt«tfb«>, i9-&3S®®&Stttl 

J: SKA*., B#ftS»j*LT^*i9*ttaMi©J*'3R 

a*©n«a««&;bft* 

*feffltc^fe*axbfc*^ic43V^Tfe, ««ttim©^ 
■3Rfi**v»»4M6***iSk:Stonn<<, fltt©*Mi 

[0 0 2 6] #5MIfc«S*ffitt. A*^©«IS 

warn iz&wv. b * ^ ©« i © rt« k:tt«-& b * 
snTv>*««iK. Jg*siJ^#-^bT®7K*niS]5gTfc 
*, »*»!W«i©*iBK^-fctt#b*»-r<, SB© 

■r*. ii«6©aEffik:H:B**3fl^&if«ffl*r 
fc, A**fla9-fc«tHbTv>*©-e, **»J*«f**b 

bTV»*A**fcl$-fc**ffljWJr$-*rt»ST?*S. 

atiBK»4B*A3W&£aiia-tt-rfc. a***«5— tam 
bxv»«©T, a**ffi©»^3&»fiT-r*©*K»itb3 

[0 0 2 7] foT, #»WKJ:ntf, WtttttttKJ: 

5¥MW^0ttti. aBS©»*tt*»^KT?J.o»tt 

#fcft«mffiS7fc*iltl!i£f#3 C * t V>5 

[BiS©ffi¥)&:IKW] 

[01] **Wlc«^*ai&l«©-miKTBT»*. 
[0 2] **Mt:fflV»*ai«ffi©-«**b^«li»HT? 

[^^©IttW] 



(6) 



&m¥-01-\ 66470 




iof -eb — j — gt 



[0 2] 




